The American Academy of Orthopaedic Surgeons (AAOS) recently developed several clinical practice guidelines (CPGs) involving upper-extremity conditions. The purpose of this study was to evaluate the adherence to these CPGs by members of the American Society for Surgery of the Hand (ASSH).
Members of ASSH do not universally adhere to the AAOS CPGs. For patients with carpal tunnel syndrome, 53% of respondents wait the recommended time to change nonoperative treatment after failure of a given modality, and 32% of respondents always order electrodiagnostic testing when considering surgery. Furthermore, 30% of respondents immobilize the wrist postoperatively. In regard to distal radius fractures, 11% of respondents always prescribe vitamin C after treatment, and 49% respondents never do so. However, ASSH members follow some of the recommendations. These include nighttime splinting (98%) and corticosteroid injections (85%) in the nonoperative treatment of carpal tunnel syndrome. For distal radius fractures, almost 85% of respondents consider the suggested postreduction criteria when determining operative versus cast treatment. Further study is warranted to understand the reasons for and possible solutions to the inconsistent adherence to the AAOS CPGs.
T he current standards of evidencebased medicine require physicians to use the best available evidence to guide their clinical decision making. To simplify this process for their members, the American Academy of Orthopaedic Surgeons (AAOS) recently developed clinical practice guidelines (CPGs) involving many orthopedic conditions. These CPGs were compiled by AAOS physician volunteer work groups based on systematic reviews of the current scientific and clinical data. The rationale was to improve patient care, to educate qualified physicians, and to develop a standard of evidence for common clinical conditions. [1] [2] [3] [4] Since 2007, and prior to the initiation of this study, 4 CPGs have been introduced for upper-extremity conditions. These include the diagnosis of carpal tunnel syndrome, the treatment of carpal tunnel syndrome, the treatment of distal radius fractures, and the treatment of glenohumeral arthritis. [1] [2] [3] [4] Although these guidelines have been available for 5 years, the rate of adherence to the guidelines by practicing physicians is not known. The purpose of this study was to evaluate the adherence to the CPGs involving upperextremity conditions by members of the American Society for Surgery of the Hand (ASSH).
Materials and Methods
Permission was granted by the ASSH Website Committee to survey its members using e-mail addresses. After approval, an e-mail was sent to current and candidate members of the ASSH. The e-mail contained a brief study description and a link that participating surgeons could use to access and complete the survey. The survey contained 22 questions involving the subject matter of the 4 existing upperextremity AAOS CPGs, specifically the diagnosis of carpal tunnel syndrome, the treatment of carpal tunnel syndrome, the treatment of distal radius fractures, and the treatment of glenohumeral arthritis. The questions were worded similarly to the actual CPGs and focused on the recommendations that were based on good (Grade A) or fair (Grade B) evidence. One follow-up e-mail was sent 4 weeks after the initial e-mail. Responses to the study were recorded using a Web-based database (Constant Contact Inc, Waltham, Massachusetts) without identifiers.
Overall, 1493 survey invitation e-mails were sent, of which 30 were returned for delivery errors. Therefore, 1463 e-mail addresses were considered to be valid, with the expectation that these recipients had received the study. At the time of final analysis, 469 surveys had been completed and returned, for a response rate of 32%.
Nearly 95% of the respondents described their practice as hand, elbow and hand, or upper extremity. Only 3% described their practice as general orthopedic surgery. The distribution of practice types as indicated by the respondents is summarized in Table 1 . Descriptive statistics were used to evaluate the responses.
results

Diagnosis of Carpal Tunnel Syndrome
The clinical guidelines 3.1a-c (Levels II and III, Grade B) suggest use of electrodiagnostic studies (ie, electromyography [EMG]/nerve conduction velocity [NCV] ) to differentiate among diagnoses, if thenar atrophy or persistent numbness exists, or if surgery is being considered.
Almost 32% (n5150) of respondents indicated they always obtain EMG/NCV in the diagnosis of carpal tunnel syndrome. Table 2 summarizes the responses regarding the use of EMG/NCV in the diagnosis of carpal tunnel syndrome.
Treatment of Carpal Tunnel Syndrome
In the nonoperative treatment of carpal tunnel syndrome, 53% (n5249) of respondents indicated they wait the suggested 2 to 7 weeks before using another nonoperative treatment or surgery when the current treatment fails to relieve symptoms (grade B, Levels I and II). A small number (5.3%; n525) indicated waiting less than 2 weeks. Nearly 98% (n5437) of respondents indicated they use nocturnal splinting and 84.5% (n5378) indicated they use local corticosteroid injection (Grade B, Levels I and II) in the nonoperative treatment of carpal tunnel syndrome. Nearly 41% (n5182) of respondents indicated they use nonsteroidal anti-inflammatory drugs, despite inconclusive Level II and Level V evidence for their use.
The only Grade A, Level I recommendation assessed in the survey was that of using carpal tunnel release as treatment for carpal tunnel syndrome. All of the respondents who answered this question (n5445) indicated they use carpal tunnel release as a treatment for carpal tunnel syndrome. Postoperatively, immobilization is not recommended (Grade B, Level II), but 29.8% (n5140) of respondents indicated they routinely immobilize their patients postoperatively. Table 3 summarizes the responses based on the treatment recommendations for carpal tunnel syndrome.
Treatment of Distal Radius Fractures
Operative fixation of distal radius fractures is suggested for postreduction radial shortening greater than 3 mm, dorsal tilt greater than 10°, or intra-articular step-off or displacement greater than 2 mm as opposed to cast fixation. The majority of the respondents (84.8%; n5347) indicated they use all of these criteria. A considerable number of respondents indicated they use only 1 of these criteria: 22% (n590) use radial shortening, 27.8% (n5114) use dorsal tilt, and 31.2% (n5128) use intra-articular displacement to determine whether operative fixation is indicated.
Vitamin C use is suggested as a moderate recommendation to prevent disproportionate pain. Nearly half of the respondents (48.6%; n5228) reported never using vitamin C, whereas 11.3% (n553) reported always using vitamin C. Of those who do use vitamin C, most (61%) reported using a dose of 500 mg/day for 1 or 2 months. Table 4 summarizes the responses based on the treatment recommendations for distal radius fractures.
Treatment of Glenohumeral Arthritis
Only 99 (21%) of the respondents indicated that they frequently treated glenohumeral arthritis, and these numbers were considered to be insufficient for analysis.
discussion
The AAOS CPGs have been developed by physician volunteer work groups based on systematic reviews of the current scientific and clinical information and accepted approaches to treatment and diag- nosis. Although they have been in place for approximately 5 years, the current authors are not aware of any previous investigations regarding the extent to which these guidelines are followed. The goal of this study was to gain an understanding of conformity to the upper-extremity CPGs by hand and upper-extremity surgeons.
Based on the results of the study, ASSH members are not universally adhering to the CPGs involving upper-extremity conditions. Although the AAOS acknowledges that the CPGs are not intended to be fixed protocols and that patient care should be based on a clinician's independent medical judgment, 1-4 the lack of adherence to these guidelines raises several issues. First, it implies that ASSH members are not following the best-practice, evidence-based medicine that the CPGs are based on. Second, although the CPGs are intended for use by orthopedic surgeons, it is conceivable that insurance payers, governmental bodies, and health policy makers may start considering this an evolving standard of evidence. This potential has been acknowledged by the AAOS. [1] [2] [3] [4] Although the guidelines are based on the best available evidence, the level of evidence for many of these remains suboptimal. Given that acceptance of the CPG recommendations by practicing hand surgeons is not absolute, transforming them into a standard of care may be problematic.
The reason for this lack of adherence to the CPGs is unclear. Because the survey did not ask questions regarding why the guidelines were not followed, the current authors can only speculate regarding the true reasons. One explanation is a possible lack of awareness of the existence of these guidelines among practicing hand surgeons. Another explanation is that obstacles may exist in integrating the recommendations. 5 Finally, it is possible that members of the ASSH either do not agree with the CPG recommendations or believe that the data on which the CPGs are based are not valid.
Although the results of this survey convey useful information, several study limitations exist. First, the training backgrounds of the respondents were not assessed. It is conceivable that a high proportion of respondents were not orthopedic trained or were not AAOS members. Furthermore, the overall response rate was 32%; therefore, a large portion of ASSH members did not respond, and the results of the study are susceptible to respondent bias. Finally, only ASSH members were surveyed regarding the 4 CPGs involving upper-extremity conditions, instead of the entire AAOS regarding all available CPGs. Again, this could impart a selection bias, and it is possible that members of the AAOS conform to the guidelines at a different rate than ASSH members. The AAOS was contacted regarding participation in the study, but their policy did not allow release of members' e-mail addresses. Because this study was assessing the use of the CPGs on upper-extremity conditions, the current authors believed that a survey of subspecialty-trained hand and upper-extremity surgeons was most appropriate.
conclusion
This study provides insight into the rate of adherence to the AAOS CPGs on upper-extremity conditions. The results raise many questions regarding the application of these guidelines and their intended purpose. If the intent of the CPGs is to unify the diagnosis and treatment of common conditions, this goal is not being met, at least among hand surgeons. Further study is warranted to understand the reasons for and possible solutions to this finding.
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